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Introduction:

IPS time-dependent kinematic model analysis:
A worldwide operation that includes magnetic
field.

IPS-iterated 3-D MHD:
The 3-D MHD models iteratively fit to IPS
observations.

What’s Next?
An Ensemble Model (ENLIL with Cone Updated
by IPS)
WIPSS (Worldwide InterPlanetary Scintillation
Stations) network
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IPS line-of-sight response Jackson, B.V,, et al., 2008, Adv. in Geosciences, 21, 339-360.
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IPS line-of-sight response Jackson, B.V,, et al., 2008, Adv. in Geosciences, 21, 339-360.
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(Zhao, X. P. and Hoeksema, J. T., 1995, J. Geophys. Res., 100 (A1), 19.)

Source Surface CSSS mOdel

2 3
Sun Solar Wind @
Earth

Cusp Surface Dunn et al, olar Physics 227: 339-353.

| CSSS Model | UCSD Tomography |

(15Rs) B

he CSSS mod

Source surface

1. Innerregion:

field component sample

calculates the magnetic field using
nt model.

i

2, Midd s. In the outer
rg’ggio n.
57 i
3. Ogten region: the UCSD tomography magnetic field
along velocity flow lines.
-1 I I | I I
0 60 120 180 240 300 360
Longitude

00000

CASS/UCSD CCMC 2018



Heliospheric Tomography - Results Using 3-D MHD Kernels

Real-Time Kinematic Model
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Jackson, B.V., et al., 2011, Adv. in Geosciences, 30, 93-115.

http://ips.ucsd.edu/ or http://ips.ucsd.edu/high_resolution_predictions
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CR2182.0 2016 09/22-10/21
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Real-Time IPS - Driven ENLIL
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Last Night IPS Prediction (KSWC)
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IPS Iteratively - Updated 3-D MHD
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The lterative Process with 3-D MHD models
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IPS Iteratively Updated ENLIL Model Density/Velocity

CR2114.0 (2011/09/10 03 UT CME at Earth)

Iteration 0 (Kinematic - IPS)

n (cm?)

n (cm?)

15

10

0

15

0

08/26 08/31 09/05 09/10 09/15 09/20
start time 2011/08/25 03

2011/09/08 15 UT

" WIND/SWE ' '
——— IPS Tpmograph

08/26 08/31 09/05 09/10 09/15 09/20

start time 2011/08/25 03

2011/09/08 16 UT

" WIND/SWE

WIND/SWE n (cm”)

WIND/SWE n (cm?)

15

10

15

-
o

(3]

correlation 0.919

Density _. LA

5 10
IPS Tomography n (cm®)

Iteration 2

correlation 0.819

15

800

600

400

200

0

2011/09/08 15 UT

'—— WINDISWE
——— IPS Tomography

08/26 08/31 09/05 09/10 09/15 09/20

start time 2011/08/25 03

(ENLIL - IPS)

5 10
IPS Tomography n (cm®)

15

V(kms’)

800

600

400

200

0

2011/09/08 16 UT

' WIND/SWE o
——— IPS Tomography

08/26 08/31 09/05 09/10 09/15 09/20

start time 2011/08/25 03

WIND/SWE V (km s")

WIND/SWE V (km s”)

800

600

400

200

800

600

400

200

correlation 0.954

Velocity
0 200 400 600 800
IPS Tomography V (km s)
correlation 0.919
Velocity
0 200 400 600 800
IPS Tomography V (km s™)

CASS/UCSD CCMC 2018



Heliospheric Tomography - Results Using 3-D MHD Kernels
IPS Iteratively Updated ENLIL Model Density/Velocity
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IPS Iteratively Updated MS-FLUKSS Density/Velocity
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IPS Iteratively Updated MS-FLUKSS Density/Velocity
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So now that we have this technique,
what can we do with it?

1) Compare 3-D MHD models and determine their differences
not only in-situ, but at the lower boundary and in between.

2) Explore the non-radial heliospheric transport of
various solar structures.

3) Compare the 3-D structure of poorly-known parameters
(density, velocity) in the heliosphere with observed

coronal features.

4) Explore the now-assumed and poorly-known model
values (heating, gamma) provided in 3-D MHD models.

5) Better space weather predictions.

CASS/UCSD CCMC 2018
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Next

IPS - Updated 3-D ENLIL
with Cone
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Next

Ensemble Model
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Next

Better IPS analysis?

A New Organization Name

WIPSS

(Worldwide InterPlanetary Scintillation
Stations) Network
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World-wide IPS stations network

STEL Multi-Station 327MHz
2000 mx2, 3500 m

US-Australia
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Combination of IPS Station Analyses
(October 2016 LOFAR Campaign)
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Conclusion:

IPS time-dependent kinematic model analysis:
A worldwide operation that includes magnetic
field.

IPS-iterated 3-D MHD:
The 3-D MHD models iteratively fit to IPS
observations.

What’s Next?
An Ensemble Model (ENLIL with Cone Updated
by IPS)
WIPSS (Worldwide InterPlanetary Scintillation
Stations) network




